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[filBS] r^-i-iR 3 2 1 - 3 25 (c-?:ix^'ixia^-r'5 2 
f-y7'/l'C0K^-y-<i5' h/U04fii3i (ia2A) SrfS^ 

-^-O^ 1 ocO/n':?— hyU3 9, ~3 95 
iX^'tlMiRL. h/U3 9i ~3 9.5 (il 71^— 

l'^«C^'i5f->7'>'U;^.>-f<5 (112 B'^fcQ,*r|$) , 





VMzi. <o . ■^n'SLy^/\^^ ^WM) LT^^m-f-'i' 

Hi *3S 3 ] m^m i * fciii»*5 2 tcteiKco^^t 




.'Ui' iCii Lfc, .t-j^l ^(i^(^-g-B]c7 ^' /U^cO'f > /-i'U X 

-g-BS;7 >f ./u-i='iciiL7c:, hi)^^\i±M'^^%y 'i'-'/io^ 
h/i'(^fflo/< 7 -T-r^ls L fc Sllc J; o T , {^*lirolfl:^-A-b 

-tia^iin:SiR^o->7 KiKcof^filicoi---iTo'jj;ii%)^ 
y -i (cii Lfc> -5 V Mt-tw-^Bjt^ -f/u^ (O'T > /< 

m^m 1 0 1 m>m a * tmrn^^ 9 (c:fa«to tf ii:? 

^ CO jS« $ ^^fcf^ -^' 'U lb ±b)c $ i-i^ M^f ^3- 



CO 



B '0 cDf--v*'K/:>^rf|S, -^fz\-l-Wy^h'\=s&^i\^^m^h 

im^m 1 2 ] 11*^ 1 1 1 (Dmii^<D'^wm^ 

[lt*3S 1 4 ] 1 3 (c|^®co^^ft^^S-§-^t:^ 

A;/7$tL5/<^->??f^^miffl?f J: »9 #< 

1 5 ] tmm 1 3 |;lt^•;ls^o^^s^i■§■^I•^^b* 



tf|-:'ririiJ(» LT J-jefieiiS'irTf , 
[IrtJl?^ 1 7 ] fffJfirS 1 3 7i5g 1 6 TO f"Itt;5MCHcli|i!iO 

[^i!qcoi$*|ll4^gftiM] 
(00 0 1] 

[0 0 0 2] 

- If ;^ ^T-gEti4K($'r'»e<]icf ij/m-^ fc*{c. 

<5 5 ~ 5 0 m s S!tO-SPp^|il?OEratc:^tl) L, I 

y^-y^mm im-^mi'nm) t^^h^i^mm 

n-^mWimM^mn-^-it (Code-Excited Linear Pr 
ediction : CELP) 7in%S„ " roecf-ffrolf^BKCoV ^T 
14. >Ci®J M. R. Sclu oeder aiidB. S. Atal, "Gode-Exc i t. 
ed Linear Prediction (CELP) :Higli Quality Siieech atV 
ery Low Bit Rates', IEEE Proc. ICASSP-85, pp. 9:j7-9 

40, m5{zmm^nx^^^o 
[0003] He \z..bmvi^iDn^it:^m<D<[,m'\'i-7r^ 

#) (4, *SJR-7'il5->Wi?l5 2(C*il/>T, Atl'^P\n^-'.':>FJ\ 



(1) 



[0 0 0 4] iic£;?^^«7d^^;i-?:©.'<y7ri-fe'tt$ 

Tt-^j? hyL-*:7 u— AC9ft$iC^^5ST-^^fe^)3§i-:li:(- 
[00 05] m=^f^-§-m 8 ^7^ft-§-©^jS)itflB3c; 

OicioV>-C-?rix-enS-^??-§-i|'Sl 1 lc*Jl^Tf^fiic$ixfc 
[00 06] -g-gg^ /u^ 5 (4, ^Ji5^iffl/N7 ^ 

■^i>^f)i7^LXhX^\ 



■Jj t L-Cfif:'k7^/!f|(T!;ofi5:i}||i'>;i'Jr)-ro, tfi&y .( 'V 'j 

-.t '> : I , i^/ijt 7 -< .'U 5 vmmB r£ 7 /u^ t- ^ .t i v 

[00 07] mT^njrm^i 6 Ti-J:. g-fiJc^ /U^? 5 OM',;; 

n^h Wh-t'^m- b r£?> -J; 5 /^j:fli9ir^-§-. $fl1fr^Fi3-^i..l: 

[0008] t?F-^i|iIfifes^;|iiW 1 3 (C^QV^Tfc^xE$Hfc 
)S|.Wf-^, ffi?f^§->. afJ^!Kik<7>— 

^-mta^i 4{zmhi^. nRicommi^itcxmiiMmK 

7 icgl 6 i *f E£;i-<5 l^-??F-§-SrM-itTin1-= A;;? 
i^^(f-^T-fe^A;^n?f^?i|'^jj' hjux -g-)}3c7-(-.'U^' 

(1) 

[0 0 09] HI 8 Afi, (1 7 comnm'>. trntimx-m 

%mLrzh<OX'hi>. -g-6jc7^/L'i' 5. ?jg^a;^^'3it7 

-1- yu^ 1 7 ni^mo 7 ^ -C$5 ^A-^h. El 7 (c^f-j-J: 

■^f$.7^Jl^^ 2 1 . !pgKa;^0(t7-f /U^ 2 2 >-g-Bjc;7 
1- .'U.? 2 3 , I|gXa^^O(t7 ^ /U:?- 2 4 (Cii LT, 

/u^ 1 6^iiLfcx„A^6aL?|v^-C^*lf-«f<{S'r!l- 

[0010] El 8 A!C*51-j-5-^l5£ 7 ^ /v^ 2 3 i , ICS's: 
M^^ify-C^i^ 2 4 ^r-g-t?-t±T, ma Bic^-f-J; 
^filSr^F I RSi7-c/Ui? 2 5T-^fai-§r i:;4^T-t^c 
4 V/^^l/^^r&S^^tLia 2 6 T-li. 7 ^ yV:^' 2 3 , 2 4 'Ir 

-5 , CO i # > 'f > /<.'U7. tj;;^^ ti;igi5 2 6 b tl:; $ ii 
>/</u,xrc:;^4-, h,) . h,, h2 , ••. h 
(NCil 7U-ZvcO-y->7'/Uii&) i:LT. hj -r 




' — hs-i hj.2 \ 

d = I I r - g J. H c I I 2 

fc*, rCT-lifi&EroiaSrt 9 p5ilg3£L, g^. T 
(3) S«:Sr«5i-tT, Cti.§r-fe'ni-r^gj. *rft^ 

d' = (i-^ He) 2 / (cf 
( 3 ) ^t'^ft/J^(c1-5 J: 0 ^i$i^??-§-'<i? h/i^ c *ril^ 

c t (J. ( 4 ) 5*:^ft:^cic-r ;5$fi^rf -^-^i? h/i- c -^ii 

[0 0 12] 

[^BJA^j^^^ t J; 0 ifSai/lil c E L p*^s:ic^3^^ 

m.%n^mz^< nm^rr^^^ h^i^<tmmrr^tcib 

[0 0 13] CfOPo^MlCj^tfC^ Algebraic Gode-Excit 
ed Linear Prediction (ACE LP) t^-^^:fy^ii^'i!k^ 

>-^W^^nv{t^i<. i^$;45lcDiE:ft^</^;^%, 7^ 
-i>.rt(c^*, (fij;t{i, 4 0-!^V7'/'^c0 7^— -^icStL 

ELP:^xt:{cJt'<5i:, v</u;^;55^;i|s:L75'/iVNfc*l-. 
(^ffl$-ii^'bco-c.-fo5;6\ ACE L p;^5i:col*,ttiJ, m 

R. Salami, C. Uflaniiue, and J-P. Adoii 
1, "8 kliit/s ACI'IP Coding of Speech with 10 ms Spc 
ech-Franie: ;i Candidnre For CCLTT Sfandardizal 1011', 
lEEL' Proc. ID\SSP-9'I, up. 11-97 (iRdi|i.!i$ixTi'^5., 
[0014] Lf]^L^j:f)'>b. A C E L P 'Jjit'l- hoXl 



J. 4 ••• ho — ' 

y 2 2SriiLfdt-§-'<^' h/u^f, ^|-^gB2 8T-X|, ri-b 

B)c^>SrM5i L fcd^'^r r > *J < c r O > t , ( I ) ■il:T- 
-l^ $ i^ 5 I^F filli ® d . 

(3) 

L, ^Og^. *r (3) s(:icjtA-')-'5 i: (4) iCir/rc^S. 
[0011] 

He) (4) 
■r-f v=:?.'U->i!'*:>-yU7°n-fe.;/-if (DSP) H^-Si^mx-h 

B:(0&f-£\,^:tjiK,X'fn-)-in.\if£fD^\\ AC E L p-^'iC 
[0 0 15] z.<Dwn<r>^i{^\t^ ^«7i7"n-fe-/i;-Trr- 

[0 0 16] 

->^^ h,/l/S:iE'^.i-5fc*cO;?<--ey (±, '(S^COCEL 
P:'f^lc:lt'<T. ^?Sic/>/i<TJ;v\ acel 
P Ijy^^Kit^^ b. X'O H^co^^rol-'SticlCct-jo fc.'<^ 

[0 0 17] rco^^;Jco^I■§•■^t:;f7ffi■C(4^■!^>:7=.'^a-fi^• 
li -> ^<i7 h.'\^i^<^->n^\crdm. L -c 

[0018] 



^^1^>T/k^^f■i-^■DT^t•5^, f^-^fUS 2i --3 2^, \Wc 
^WaSl 3?:i^ibC0/N-i^->t^-^3 3 1-3 3^1 {Cii? 

M xnmmtsmu 1 3 Ti^bo-th^ >f^^ 351-3 

ass 61 -3 r-f^^tlil.^fe^1|5ij(itpg|3 1 3;!i^b(^fi^f^ 
t = n M j + ( k - 1 ) n ; j 

[0 0 2 0] ±.tmmmzi:^x. m^^n^m 1 -srt?! 

(S^ff-(iIIi;^.S (4) xt:;6^/J^$<;fe^) :Ltt^h'6o t 

ibix5;i\ ifif€(-MSr'h$<i-'5c/>T-[-J:/j:<. Mti^t^- 
LT ^ ^#;t ^ C > (C o T. .3i??Ji'i-J?;r;--\'^v/U^i- 
(0 0 2 I I n -= 2i;->-7"/U, Mr=5-7--V^- 



/J:: v7 hi'fl')3 6 6^1 co^&LL',,/;t-Wn-^.eix'C 1 
^= oil:). \y\^-i^'h^.^<yyr\^t^\^-^Mmm 

[0019] '>:7 hfflJ 3 6 1 - 3 6^1 T'C0S£ttfi{gf-J;t3 

5{cS'ioTti<. (J■l;t^^3-^^>'7^/l//^^->^<^ h 

0. 1. 2, S (5) 

N = 4 01i->T/U. S = 4(ieTs — > 

P^i-^c ^^<i^->'rr§-*l3 2i -3 2g (Cli, 2*y->' 

■:L(OA^<^->^mm. ^m^\z. {-1-1. 

0} , (0, + 1 ) . ! + 1 , + 1 } , {+1,-11 
o J: ^) iiiy^ri^T i> J:v\ i to-r^/iic 

[0 0 2 2] cco(ff|{c4b^;-j-6Sli^^-t^/^(^^^^— >o 
SSSfi dti 4 0 ,^?.co 9 -fc^liJccQ 4 (iRFfoofpIixd^i: ^ , 

(0.1), (1 0. I 1) , (2 0,2 1), (3 
0. 3 1) 

(2. 3) . (1 2.1 3), (2 2,2 3). (3 
2. 3 3) 

[0 0 2 3] (4, 5) . (14. 15), (2 4. 2 
5) . (3 4. 3 5) 

Si? 4 . 5 ^'^'.^^/[^<Jx^<■.^-yhUTm¥^<\^LXYk'6r. 
o:fe ^9 [212 Bivi^T-tM: m I -:;^-\'^vW-'^-^->'< 

^ h'U3 9i n (2 0, 2 1) (cffi|'e^$^^■cv^^,■^\ 



(7) 



lC^2 7!/?(5^5f--\-.t>/KO#.'<^'->'<i' h/i^S 9^ - 
IS- 3 1@rr<0 fs/i t;)>^>I&5 c t t'^X'^ -6. tE 1 JYiiim 5 f- 

2B(OT^Lfc(fijTi±#/-^i#^->t?f-§-ipl3 2i ~3 25 |C 

[0 0 2 4] ^cD0ij-ctt5;'7i-5t»®|-i. f-^^^/wfefc 
9 , 4mfflo.'<^-yrofiiiHT-fc5;!)^SrE'i"fc«'J(- 2 

try hw- h5:±(ffic, p°nK*(fq>.*lJr5:i> 

[0 0 2 5] HPiCti, 7U— A:g;j5 4 0-!^>-7°/KZ)> 
5^\:^;\^^yMC^m\.X2 5 I^j/ h^K/flt- 
Scoit, «^»T-?:)5„ ^rco^S-l-Ii. I?i|x.i-J:\ [13 
AlC^i-J; p}C^3f--^^./KDv'7 hglS3 63 (Dii'it)t 
%?>^^^-.'V<Di/y 65 «ai.:'j>'r^>-1' s/^-=^i^ 
4 3T-§]#^. mi7!;Sm4^-Y^/u*ffiffli-5»^ 
mi, ^2, ^4. B5^-t^/i-*ffi/Hi-5^i 

;^^yi/:»-cDtti;/7??-§-c04 X 5 If y Mcl try hjrax. 2 1 

[0026] Micm 3 B ioi^-r i 5 (c, ^^m 32^ ^ 

^BSU, |g3 5F--^^/l/C0'>7 hgi5 3 63 t^Sf-^-^/V 

oy-yy Kgps 65 t^;<.-f -y^^^4 4X9}W^. mi 
^#^C0fc*Ol^y h>LTl t'y ^ee;HLT7^• 
2f-Y^yi'ti54f^-y^/v^^i9#x.5>, ilff^<^- 
ViLT^l, 2, 3^^^v^fe5V^(±|Rl, 3. 4f- 
■\r-^/i', ^1, 2, 1151, 4. 5c9Wt;5^ 

riHg-r 5 ^F- -y^/w i' 5 t ■Cii'J 15 l=?;cT .J; i< 

6^T'.t9^„ W;ttt\ !n3-7--v.twi,>?nsf--v.^^l' 

'rij'J"'j:^?x.< ^;Sofc4o(05f--\'.-ii/uw'l'/j'^j, .^li^^tei^: 



iSJ:^i^clO|I:£l^f■•v.1;/^>r^*T-5 - >-C\ 1 7 t'-y hoJiif:^ 

[0 0 2 7] (Jci;:, '>''i:i^r;5^ffl:T\ X/ji&fitiicfiii/cf^f 

f-^^^Ud, 1-.^T«-<;? h/W<.i'->-, ga[S(5:(gi, .ll£ 
#r^-^c0|{l.:JAg'i>lJ:O't^;i^ib, (4) ttSrit-^cic-l-zSm 

(1. A c E L P J; 19 t -r^ig, L^-M ^-tx/u 

[00 28] WTiC, H 3 B (Oi^ LfcJfe^f^ §-« 3 I X 
yu-j^htz'o 2 1 t'y Hz.n^\t<D^&^(0-i^.mWr: 

m\. 

X7-y7=l. Uli^liiSr^^L-C, mi, ^2, ^4^ 
^'■t>/H-±4SSffif4i'l;5-'ib, ^3. ^ 5 ^) 
K.(ntr.t>^io'±X 8 SIi1f4E;5^ib , €• 3 mmo&M'tl' 

YMmitm. (2-^y7'M !c43;t^|fi 

y \ — i^o-'&-i;->T'u,*:,>5s)-c£;LT, :icDi?!|-cit 4 o f@ 

(OfE % o T*3 "9 , X a M 1 5- -V ^^/KDSSUfi!! 0 S 
@ > 1#@ Ir^lSLT r* HCO0#g) > l#llc:>^(ero 
lemico^O'i: > 5, ).:^Tl5]-^i::i-'<-crogEil(3:Kicoi, ^ 
mieiS^tlitcofn'r > 19 , :li^e>-r'<Tco^e*^|^^^ofD 
co:;ctv^|ilI(c:, ^i, |g2, ?g4 f'-v^/i'A-^^S- 3 
^3, |g5f^^^/u,i^?5 3o(i0Bes(iffi^j^«i-5, - 

0 XS-)6Z b 'rn^ r * tiA;':-"i'7^'m§- 1 

*nc"Lfc(t-§- (08 Arf'co§|^?fl5 2 scofcb;^) onff[ii]i&li 
^rS-K LfcD#^iFiJ'<j!' h .'U, 19 ft-§- r co-f-> 7".'U-7iJ 

[0 0 2 9] ;^xyT2. m2^mmm.tLx. mi-1' 
ffijs*^T-# -\-^./Kcov 3 ^(DmmiiLm 

t. *tt£;f'-v-^/l'0 4^<^->'<:J' h>'i'>coffl?^-g-t:)-l!: 
fcl 2mo:)Mt](D'^t^b. 4ot0^N^->'>SEEif«Ci1O 

<bti',:h$ix^-<i^ K'l^rc k>:r5>, 2-T-(i[Sil 
tl^COjHKR)g(CH, I H c k I /c c k'^/nv^ 

*:->c# $ic.J; 0 .Wt^n. --piiiitf.fc J;5o"^Ko|irh• 
a'^ll)x^ z bi-X-56.: f ^ Hf±!B 1 -7-KiiSW-e 
il-JSL/c(iE'r^w«TtTi|ffli-ntf-J:iv ck' c 




2 5 (imsB) {zmitiinmn. ~;]^fr-(>^y&y^^i^-^\t2 

[0 0 3 0] :^r-yy3. ^2'J'mmiKVm\'X^tz^^ 

(i6ffii9) co^j?!)-?). (4) 

•^^m-rS. (4) xt(0^^-CQf-|-^Tii. r* Hck 
fl^ 2if^«iltP.T'fflV>fcii^^(0* *flJ/Hr§= 

|;::JgP/3-r^^. 4 o * 4 o= i 6 o 0!7- Kcdp^^ 
ft\ 8 2 07- Kc^^^y TJ:v\ -ttiT-tp^^y (R 

icLfcm. i?'J^«. 2 iff@7:i-^^2 4tTas«tt. 

[0 0 3 1 ] ^T-i/y-'S. ^^-^/U3' <D^4m 

oM^^^it (1 6ii 19) 01^75-^6. (4) S^a^ic 
2/7'4ii^j.ttT-clbS. (f-y) 7u-i^fofc'^}. i8t:' 

5fcltT/te<. rll^i:t>2 1 tf^/ hcoiJ^lc< h-<XW\ 
UX^'6o 1 8 t'y h (7)4^(0^ -^^/KOatR 

t^h. (4) i^f)^iK^<fj:^ao<tmi^LX. i]Sl'Jj^i^. 
x^:itxmiR't^. 

[0 0 3 2] ±i!^^c:fol^T. y<^-yn-°'m\-xi^xh 
J:<. o£'9 i5-i'^v/UTl.^J:<. oi>9 1. 2. 4. 

^->n^-m^^ii\j-}y--^->^<^ hMct^Lx-^)''^ >n 




'|'o'j>->v hj'f[5 3 (S J 6^^, O,'IJ-;7c0-<^ h/lxfiiar;R.^; 

[0 0 3 3] ±ii!?wl^5^-^iiiic.ioV^T. :^y-yy 1 om5 
I -Tfffiiafv-r '^13 L -C J: V \ Lt)^ 1 -T^ifSSK^ri" 

[00 3 4] jKiim- 5 1 i »9 r'f^fbft-^-tt A;^j,5>{^ias 

7.^ 5 4{c^?r;;i*?$i'k mM^'W\tm^\^iy:^^ 5 Sirffr 
^(I^rr#. o-^^yN^->1?F-^3 3i -3 

3_^, . ->M>rr-§-3 5 y -3 5j, . {5:iir^-^3 1 1 --3 

\^'y7^ ^53 P^co|^f$-T-ffl^<7 ^ 

bi-iT^55c7^.,'W^'' 5 8iC^7£$i^^= -S-^tSc^^ .^u-i-* 5 

.a; . Jifsr^-§-« 5 9 ft jiiw) 1/ 5 4 p^^jmm 

2'^,^H;^?$n^. r^§-jt:S^g(0/N:5^-Vf?:i"iH3 2, - 

3 2^\, >[Hj-C0.'<-i^->tf^*l6 3 I -6 3m i)^mifh 
i-l^. (f'lx.H^-'<i'->'r^^ii'S6 3 I -6 3^ [C2-y-> 

^= cn£b^<-i^->f^§-«6 3i -6 3n, rj:>^tru;f--v-t> 

'U0/<^ — >t^-^3 3 I ^3 3^1 {Cj:'9-?-:Jx-?''H-^^->^- 

^ h/K±^W-sr)6 4 1 -6 4^1 T-^^^m1^-^>^^^'ir3 

916 4 J --6 4m cO/iV>^/<^--^^<^ h/Hl-?:n^'nffi 

aSlS6 5, -6 5^ {;:J:'9&Sf*-^3 7 j ~3 7m 
i:fc7 u— A.hoof5:i^?t>^j-/^;uT 1 y i^rJh fy'ixct' 

4 0 rK-r > h 'i>COS<!ri/ji.®/< y 7 r 6 6 F^(C|&^rt $ i'L/S, 
®«/<'y7T 6 6i:t^5-7 u- A c:> (C'> y 7 /WicMV/; 



(9) 



->n^3 33 , •V-'f >rff^3 53 , M^^3 -3 X 

(i^^^_>7^.^3 3g ^ •t^^>^^■§-3 55 , fi£iar^#3 

ICJ; 9/<^->1?F-§H|il6 33 . 6 35 com-)jtl^(:>^<^- 
^56 43 , 6 4.5 X-mmi'^-Y^'^^^tLXm'i^inX 

a956 53 , 6 55 lcj;i!)(5S:ffl??-§-(cc£;i:T.'<y7r 6 

6 {cgeatsirt$^L.So ccoi^fc uv^y-. -^^ 5 6 ^t^wf^-i-ii'g 

6 9;45»$^i., ?¥■^^tWJT-^3f•-\-^/^;»•ttJ;^;$^^7t 
*l^l4iHSa5 6 53 CDttlj'jW/^ryyr 6 eiclgigg^ 

;^3W^<s/ 7766 -^oMUm 4 Oti?fig 

[0036] H 3 BiC^ Lfc$(l^r#-f-<i? h/U^feBjci^l 

i5'-W^-§-3 33 vrf^3 53 aB??^3 7 

3 3Z.li3 7g >^CD{iS^-§-(0-fsmA>'r^-riSMf-§-7 
1 ^W/<i5f— >^§-3 33 {ZX'0^<}' — 

^ h/Hi^^gfie 43T-1>-'rvr^-§-3 53 iClSCT+l 

6 53 >6 55 t-^m^!$ix^.. 73 , 3 7 

5 (D^nIi^/43A;^$^^TiBa^lS^56 03 , 6 5.5 tOfifi)*?)^ 

©j^six, laESue 53 . 6 5.5 comrJiimtmrn^-^r? 
i^ajs 63 7l5]l^R$i^fc^^Jg^ffia5 6 53 A'^^<y7r 

[0 0 3 7] m^itmKi=i,f^y<-?-yv^^m\zni-^ 
^mm^itm t n- 1 -r 5 r i x- i o- > ^= ±m 

[0 0 3 8] 

i^m(o^m z(Dwn^mmLfzm^>:. acelp 

5ClC;^i-, S5#lSfrB^li, >3>T\ i/? 

i U— > 3 VT'a i/7 A ^r^T L/C > t L C P U 



[0 0 3 9] J.V..i:i!>-<ri..l; ziommiomHthil:: 
Id .]: iL{ t'iig icco-i;- > 7 'U/s -t >9 r£ ro < ^' - > '< h 

^r^fcMilliR^iL, t'tilSOA C E L P^lJito.U 0 
> JtigS L T#:^iC7l^'>rc < T him. 

[0040] mcefti]iy 4 i\^^(om'hwm.-'<'!' h 'Ui:t, 

'>'Sv^jS^ffl:X-IELv^'r?f-^fl;, o-i ^ B:Sl,W<r>n^it'i 
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